The interaction of antioxidants and structurally related compounds with mitochondrial oxidative phosphorylation.
The antioxidants, butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT), interact with mitochondrial oxidative phosphorylation in two ways. They uncouple phosphorylation from oxidation by making the mitochondrial inner membrane more permeable to protons. They also inhibit respiration by a direct interaction with the electron transport chain. Here we separated out these two properties of BHA and BHT by determining their effects on respiration in coupled and uncoupled mitochondria. Similar experiments were carried out with compounds structurally related to BHA and BHT. Most of these compounds had uncoupling and inhibitory properties essentially similar to BHA and BHT. In contrast, the dimer of BHA had no inhibitory effects on uncoupled respiration and little uncoupling activity. The implications of these results for the interactions of BHA and BHT with mitochondrial oxidative phosphorylation and the design of antioxidants are discussed.